Codelivery of mTERT siRNA and paclitaxel by chitosan-based nanoparticles promoted synergistic tumor suppression.
Clinical applications of siRNA are being hindered by poor intracellular uptake and enzymatic degradation. To address these problems, we devised an oral delivery system for telomerase reverse transcriptase siRNA using N-((2-hydroxy-3-trimethylammonium) propyl) chitosan chloride (HTCC) nanoparticles (HNP). Both the porous structure and the positive charge of HNP facilitated siRNA encapsulation. The outer coating of HTCC not only protected siRNA from enzymatic degradation, but also improved siRNA permeability in intestine tract. In vivo and in vitro experiments proved that HNP could effectively deliver siRNA to lesion site and further into tumor cells. On the basis of confirming the antitumor activity of HNP:siRNA, we continued to encapsulate a hydrophobic chemotherapeutic drug-paclitaxel (PTX) into HNP to form a "two-in-one" nano-complex (HNP:siRNA/PTX). We demonstrated that HNP:siRNA/PTX could simultaneously ferry siRNA and PTX into tumor cells and increase drug concentration, which, in particular, was much more effective in tumor suppression than that of traditional cocktail therapy. These results suggested that the HNP, as a powerful delivery system for both siRNA and chemotherapeutic drug, would have a far-reaching application in human cancer therapy.